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Peterson Builders, Inc.
Labor Standards Application Program
Phase |V FY-83
Blast and Paint Shops
Task ES-8-19

FINAL REPCRT

1. Program Cojective

Thi's Report describes the participation of Peterson Builders,
Inc. in the Maritime Admnistration (MrAd) National Shipbuilding
Research Program for FY-83 to inplement |abor standards during
ship construction towards controlling production costs in the
two closely related areas of blasting and painting. The overall
objective of this Research Programis to reduce the cost of
bui Iding ships. The objective of this specific project in the
blast/paint areas was to inprove planning, scheduling, production
control, and worker productivity through the application of |abor
standards, and thereby reduce the cost of blasting/painting
operations.

2. Project Conceptual Plan

The PBI proposal for this project |ists six mjor Tasks intended
for acconplishment during this .program  These Tasks outline the



general conmtnents considered necessary to provide a workable
and successful program for inplementing |abor standards. The

listing that follows briefly describes these Tasks, which cover a
broad range of effort.

Task A - Develop procedures, charts, and other fornms for
presenting |abor standards information at a level of detai
suitable for use by planners and schedulers in applying |abor
standards to actual production work.

Task B - Deternine non-process factors in each area of
concern.

Task C- in planners and schedulers in techniques for -
appl ying |abor standards;

Task D - Instruct supervisors' on the purpose and application
of labor standards.

Task E - Develop a systemto monitor the currentness of
| abor standards.

Task F - Wite a final report sunmarizing program
success./failure, productivity and cost savings attainable, and

rel ated concl usions.

The format used for devel oping-Iabor standards data prior to the



FY-83 programwas the H B. Mynard Wrk Management Mnual (W)
whi ch served as a guide to the process of obtaining and
documenting standard data. Each of the ten sections of the WM
identified specific data covering the conditions that occurred on
the job. In conjunction with the WW the Maynard Qperational
Sequence Technique (MOST) was the system used to process the
standard data. The several work methods involved in each area of
concern were identified, and [abor time was assessed to each of
them

The FY-83 MarAd program commtment was to inplement |abor
standards in the areas for which labor standard” data had al ready
been devel oped during the FY-82 program Before the actual start
of the FY-83 program the need for a nore detailed plan that
woul d direct efforts to inplement [abor standards and acconplish
the goals of the FY-83 programwas clearly recognized. This plan
ias devised by P231, and was termed the MarAd Project Genera

Approach.  The plan would: (1) list the phases that had to be
acconplished; (2) state the objectives to be met during each
phase; (3) provide a procedural step-hy-step plan of action and
sequence for carrying out each phase; and (4) make it possible to
establish schedul es |eading to conpletion of the phases and the
project on tine

The devel opment of each phase would consist of: (a) a witten
statenent of the objective of that phase; (b) a detailed plan of
action; (c) the actual inplenmentation of the plan of action to



acconplish the given objective; and (d) a followup report of
results, problems, and actions taken or needed to inprove
conditions and achieve the goals of the overall project.

3. Methodol ogy

The specific approach used during this project is described
below, and consists of seven Phases, the last two of which were
not reached (See paragraph 4.1). These Phases are first [isted,
and are then described individually in detail. (Note: PBI,
General Operating Procedures in the blast and paint shops are
contained in|Appendix A )

Phase | | Establish Baseline Data

Phase TT -| Validate Labor Standards

[ Phase 1111 Fornalize Queuing Procedures

Phase TV} Apply Labor Standards

Phase V-] Examne Delay Time (Project termnated here.)
[ Phase VI | Refine Application Procedures

Phase VI + Evaluate Cost Effectiveness

3.1 Phase | - Establish Baseline Data

The purpose of obtaining baseline data was to capture working
conditions on the job prior to the application of [abor
standards.  The absence of adequate |abor reporting records and
performance data with which to conpare productivity changes made



the collection of haseline data absolutely essential. The system
of labor reporting did not identify the individual job. Rather,

| abor time was charged to a general account nunber enconpassing
many | obs.

Basel ine data was gathered using forns designed by PBl called
Activity Sheets (Appendites Bjand{C)| On these sheets were
recorded the actual methods being enployed and actual worker tine
on the job. Information on non-process conditions was al so
gathered on these same sheets.

A Product Mx Sheet [Appendix Dj|was al so used to see what inpact
a variable product mx mght have on establishing a format to
apply labor standards. Part configuration was found to be nore
|mportant than product mx.

A spot sanmpling check was also used as a technique to get on-the-
spot data, wthout involving any judgenent factors.  This
technique was used to sanple val ue-added time, as follows:

| Process time wth value-added - tinme that adds value to
the product, enhances it; machining, welding, painting, etc.

| Process time with no value-added - time that does not add
value to the product, but is necessary to get the job done; Ioad
and unload piece.



Non-process time with no val ue-added - in effect, wasted
time; ide tinme, inproper nethod.

Figure |/shows val ue-added conparisons based on worker activities

in the blast/paint areas.

Abbreviations for Figure 1

pw/va - Process wth value added
pw/ova -  Process without value added
PFD - Personal, fatigue, and delay
BS - Blasting sections,

BLP - Blasting loose parts

pS - Painting sections

PLP - Painting loose parts
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3.2 Phase Il - Validate Labor Standards

Validation of existing labor standards was considered necessary
to determne whether nethods observed earlier in the FY-82 |abor
standards program had changed, and would require updating.
Current methods were observed to substantiate whether they were
still being used, as well as to measure the related |abor tines.
Changes were reviewed and questioned, as were any new nethods
encountered in the blast/paint areas. Were a change did occur,
eval uation was carried out to determne whether it: (1) involved
| nproved paint application; (2) inproved blasting capacity and
skill; (3) reduced the time to do the work; (4) added truly
necessary steps; and (5) changed shop conditions or facilities.

The validation process was an effective way to identify and
renove from consideration those methods that were no |onger used,
and to correct those methods that had changed substantially. (ne
of the major changes encountered was that the paint shop had
shifted to almost 100% airless spraying with the purchase of a
plural component paint mxing and punping system

3.3 Phase Il - Formalize Queuing Procedures

Queuing procedures, for the nost part, were non-existent at the
start of the FY-83 program  There was no schedul i ng of
blast/'paint actions, no parts transfer paperwork, no adequate
information on the part itself, . and no documented information on



what had to be done to the part. It was intended to establish
queuing procedures so that it would be possible to apply |abor
standards to the work. The first need was to get control of what
was happening.  Several new forns were tried, as follous:

| Material Mve Request (Appendices E and El) - this form
woul d provide all the information needed on the job and woul d
get the part moved to the blast/paint area. The information on
the formwoul d then be used by the blast/paint scheduler in
filling out a Job Card.

| Job Card (Pippendices Fland [F.1)]- this formuas filled out
frominformation on the Mterial Mve Request. The card was
given to the worker at the start of the job, who filled in his
name, clock nunber, time in and out, and the number of pieces.

| Material Mve Request Formand Job Record |[Appendix G |
this combination card was ater tried at the request of the shop
scheduler, in an attenpt to adapt to the present system more
effectively than with the two separate fornms.

[ UARCO [Appendix HJ]- this formis a material requisition
formcomonly used at PBI. Evaluation disclosed that it did not
request all the informtion needed to apply a lahor standard to
the job.

Trial usage of the Material Mve Request, the Job Card, and the



Material Move Request Formand Job Record reveal ed that they
required a large anount of effort, particularly on the part of
the scheduler. The Mterial Mve Request was filled out by the
sending department and was made up of three copies; one for the
sender, one for the part load, and one for the department
receiving the parts. The Job Card also resulted in too nuch
paperwork. Odinarily a Job Card was needed for each part. A
summary Job Card was considered for very short cycle johs such

as jobs with a cycle time of 0.3 hours and jobs with |ess than
five pieces. Use of the UARCO formtook less time than the
others, but it did not contain all the information needed.
Clearly, the time consumed by the overall forns effort indicated
the need for a conputerized routing system Such a system was

not in place, nor could it be established soon enough to benefit *
this project. '

In view of the conditions surrounding the novement and handling
of parts, and the absence of an acceptable format for obtaining
information needed for applying |abor standards, it was not
possible to establish and inplement effective queuing procedures.

3.4 Phase |V - Apply Labor Standards

The objectives of this Phase were to apply |abor standards.
monitor work performance, record problems, work up solutions to
the problems, and make the necessary changes.  This Phase
over | apped somewhat into Phase [I1.| as scheduling standards were
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al ready being applied coincident wth attenpts to inplenent
queuing procedures. Standard times were taken from pick-of f
charts (Appendices | through P). Information not available from
the UARCO formwas gained fromother sources, but this action
proved to be very time consum ng

The problenms discovered in inplementing the [abor standards were:
(1) insufficient lead time fromwhen the parts were received to
when they had to be conpleted; (2) inadequate information on the
UARCO formto apply the labor standard to the job; and (3)
| nadequate records as to where the stock was |ocated in the yard.
These problems were treated, and some inprovenents were made on
the first and third items. However, the UARCO formwith its
shortcomngs, and the paperwork handled manually, were not
conducive to the application of |abor standards. For ship
sections and large parts which were tracked closely, however, few
problens were encountered.

Being unable to effectively inplement [abor” standards for [oose
parts, and seeing no inmediate inprovenents in queuing
procedures, the only recourse was to termnate the |abor
standards project in the blast/paint areas. This was done on
July 17, 1984,

11



3.5 Phase V - Examne Delay Tine

This Phase identified the delay tines observed in Phase | and
Phase IV.  The objective was to isolate delay times, investigate
the reasons for the delays, and find solutions that would
elimnate or at least reduce the lost time. FEach delay was given
a thorough review toward reducing the inpact on job performance

The non-process factor is made up of the remaining unavoi dabl e
delays and is a separate add-on to the standard (Appendix Q.
The non-process factor accounts for real and acceptable
differences between |evel times and actual times to acconplish
the work. In the blasting area the non-process factor anounted
to 10.8% In the loose parts painting area the non-process
factor was 8.4% Some of the delays in the blasting area were a
result of scheduling difficulties, and recurring problems wth
the large doors to the booth. The scheduling difficulties have
| essened somewhat, but the door problem persists and wil|
probably require door replacenent.

In the [oose parts painting area, the delays which had to do wth
the painting of |oose parts involved substantial time for parts
to air dry, along with excessive handling time. In addition, the
laying out of parts on 4 X 8 plywood sheets created very
conjested working conditions’ in the shop. A drying oven was
installed to speed up the drying cycle time. While previously
Six to eight hours was required to air dry a part, oven drying

12



time is only ten ninutes. Oven drying proved to be an effective
approach to the elinination of most of the drying delay time, and
stepped up productivity at least thirty-eight times faster.

Anot her productivity inprovement resulting from delay time
examnation was the purchase of a plural conponent proportioning
system for mxing paint. This systemreduced mxing and cleaning
time, supported airless spraying equi pnent, and reduced paint
waste in mixing. These improvenents appear as benefits from the
program (paragraph 4).

3.6 Phase VI - Refine Application Procedures

The object of this Phase was to sinplify the method of applying

| abor standards based on experience gained during the trial
period, and ‘co instruct planners and schedulers in techniques for

applying labor standards. This Phase is a take-off and

refinenent of Phase IV to further inprove application procedures.
This Phase was not reached because the project was term nated.

3.7 Phase VIl - Evaluate Cost Effectiveness

A brief evaluation of costs to apply |abor standards vs. savings
fromthe application of |abor standards was made, even though the
project had to be ternminated. Costs for this type of program
mist be viewed in the long run, because initial costs are hound
to be high. In this specific case, continuing on despite major

13



inplenentation difficulties clearly was not cost effective.
Depending on the results of the conpanion effort at PBl to apply
|abor standards in the electrical area, the future may hold
another attenpt to treat the blast/paint areas. By that ting,
and based on experience gained both during this projec’t and the

companion electrical project, inplementation nay be nore
manageabl e.

4, Querview, Conclusions, and Benefits

4.1 Querview

Fromthe start of this project, the inplenmentation of [abor
standards in the blast/paint areas was viewed wth sone
reservation. The concern at hand was not that the
inplementation of [abor standards was technically unfeasible, but
rather that establishing the changes needed to allow for a
suitable inplementation programwoul d be difficult. The lack of
any formal systemat PBl to move parts to the blast/paint areas
was recognized as an initial condition, as was the lack of
readily available information needed to identify the parts in
order to establish the [abor standards. These concerns were
expressed in several of the Mnthly Progress Reports on this
project. There was also some question as to whether the
application of labor standards would generate enough savings to
cover the application costs. The followng conditions were
identified which could adversely affect the inplenentation of

14



|abor standards. in the blast/paint areas:

Lack of formal scheduling of work to these facilities.
Absence of an adequate tracking systemfor |oose parts.
Scarcity of information on actual job performance.

Lack of a formal yard transportation system with
dependabl e movenent of parts.

These conditions inpact the application of [abor standards, and
the resulting problens were anplified because 80% of the tota
bl ast/paint work goes through the loose parts painting area.
Forns and procedures were devel oped and inplemented in an attenpt
to conbat these conditions, but proved to be too time consum ng
and had to be abandoned.

Faced with the inability to remedy the existing conditions, and
seeing no imediate opportunity for substantial inprovements Iike
the introduction of a conputerized routing system the bal ance of

the project to inplement |abor standards in the blast/paint areas
was termnated on July 17, 1984,

15



4.2 Concl usions

Although the full project was not carried to conpletion, several
concl usions were reached relative to the inplenmentation of |abor
st andar ds:

| Arouting system (preferably conputerized) is essential
to control the nmovenents of, and provide information on, the
large volume of individual parts (about 80% of the total itens)
encountered in the blast/paint areas. Such a systemwould make
queuing procedures workable, and thereby support the efficient
application of |abor standards with attendant savings. in
productive effort. ’

| The sanpling techniques enployed, in combination with the
insight gained into productive work by neans of the [abor
standards, proved to be both efficient and effective in
highlighting major problem areas (e.g. excessive air drying tine;
excessive paint mxing and cleaning time) leading directly to
corrective actions (e.g. drying oven; plural conponent
proportioning system for mxing paint).

| Labor standard data needs periodic updating to
accormodat e changes in production procedures and equi pment, some
of which are subtle and may be unnoticed unless and until a
formal investigation is made.

16



The classical advantages of applying |abor standards to
production work are real, valuable, and dynamc. An effective
| abor standards program provides inproved know edge about the
productive processes, Wwhich enables inprovenents in the
credibility of planning scheduling, estimting, manpower
loading, and overall productivity targets. Workers and
supervisors have a reliable guide to reasonable performnce, and
those supporting and controlling production have a reliable
performance reference on which to base their involvenents.

4.3 Benefits

Al'though the project was termnated before extensive |abor
standards inplementation in the blast/paint areas was realized,
several major benefits resulted directly fromthis project:

¢ The paint drying oven, installed in July 1984, provides
greatly inproved productivity, reduced waiting tine, and inproved
accessibility to the paint hooth area for ship sections and |oose
parts (by elimnation of air drying tables). The cost to paint
| oose parts has dropped substantially. On a three shift
operation at the current cost reduction rate, estimated yearly
savings woul d be $176,505.00. In addition, what was once a
critical backlog of unpainted parts is now a one-to-two day
turnaround for parts dried in the oven.

17



e Installation of a plural component proportioning system

to handle two part epoxy paint mxing has produced savings
estimted at $24,000.00 per year. This is largely due to |ess
paint waste, reduced mxing time, and use of an airless spraying
system

| If labor standards had been fully inplemented in the
bl ast/paint areas, the overall savings are estimated to exceed
35% or $109,200.00 per year.

| The assignment of a scheduler to the blast/paint area,
and the resultant prescheduling of parts~ has provided better
control over parts comng to the blast/paint hooths.

| Labor standards data fromthis project wll be directly
applicable to a project nowin progress "The Economcs of
Shipyard Painting", for the 023-1 Panel of the SNAME Ship

Production Conmttee under the MarAd National Shipbuilding
Research Program

18



GLOSSARY

Baseline Data - The masure of the efficiency rate and performance
[evel in the departxnsnt (within or outside the shop) at the current
time before there are any changes or implemtation of a |abor
standards programto inprove the productivity of this departnent.

Standard Data - Asetof synthesized tine values established using
the MOST techni que.

Labor Standards - A conbination cf standard data setup in an
organi zed pattern to cover work content.

Process with Value Added- 1s any physical change that takes place to
the product, i.e., painting, blasting a profile on mterial, bolttig
two pieces together, etc.

Process Wit hout Val ueAdded - 1S any supporting activity to the
process that deentt physically change a product, i.e., setup and
tear down equipment, operator leading and unloading parts, etc.

Avoi dabl e Delay - A delay which is under the control and

responsibi ity of the worker (i..e., vasting tine, inefficient or
| rnprope  rworknet hod).

Unavoi dabl e Delay - A delay vdich is outside the control or
responsi bility of the work (i.e., receive instructions, cleanup).
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Non-Process Tinme - The tine spent by workers while engaged in
activities outside the basic process (personal tire, waiting for
material, equipnent breaki@, delays, etc.).

Non- Process Factor - A factor developed to take into account the
real, natural and acceptable differences hetween level tines and
actual tines for acconplishing work. The ngnitude of the

non-process factor is hased on a work sampling conducted at the work
ol ace
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of bucks, 2" X 4"sr and 4' X 8" pieces of plywood.
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A7.1.1 Equipment for personal protection

qu erator . wears Ioves coveral | s,
earplugs, mask, helmet” [ Tner, hardhat, and safety gl asses.

AT7.1.2 Set Up Qperat or

y on \9“0 ekallsé al Se?/Vea?nd hardhat
W%ﬂ o |ng |n ath ace tlS] | ner an gﬁm?es

Sodar) S
A 7.2 Conventional Painting Equipment
AT.2.1 Toola

: ess\gnt W ench
Bl
- gs
A 7.2.2 Equi pment

5’[ Efr)egsure pot
hose"

A7.2.3 Set Up Conventional Equi pment

oPeRCeR i eheh
VE

Creen into pressure
n.
tth|nner tank.
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A7.2.6 Set Up Spray Qun
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3- Fasten air hose and paint hose fittings to

4- Srgtrrryoqn air lever and paint lever at pressure

> Egﬂerﬁr%ﬁ &%nk%%bg%%ys%ray guﬁr\wOIJ it fprﬁXn
A7.3 Airless Spray Painting
AT.3. 1 Set Up Airless Sprayer
- Sel ect correct spray tip for the paint
ﬂpgggfgnspragn iptoairless spray gun wth a
- [ace SI (fubF p h bque
: nre |r Sﬂpp% ST ebalr ass %przaer
?o E an“ aTNF ﬁ Pﬁlnnr 'S é?
L. Ouepa|n ||ne and paint is visioly
or Ifks sraY ern?
n|ng rrgger, an IB | nSpec
A7.3.2 Cean Up Airless Sprayer

[
% Eu n Pf a|r a t.ajrless s Layer
1 Pever at i bss Sprayer to release

ﬁ [essur 9
3 - RenoVe Sgl’ (Y |p us ng a crescent wrench
set asl 9

ibzgzn T
| Fﬁ Hneh%e 0 pa| Rfalﬁand% F|V‘H1 ﬁggty tpﬁ

- ¢ ssenbl e spray tip for cleaning using a
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18 - Connect filter and inner filter to airless
19 - Bgm)Y/e Si Qhon tuR rom thinner bucket and

ace in siphon hol der.
A7.3.3 Mxing Paint - Two Part
§ : énpﬁhnkt ot B! [ using a screndriver
i gggté'é P]ﬁf&e}n @PnneraQ5nk to ¢l ean
5 - ac? Xer in galnt and o e{ate mxer for
ou seFond 0 X P ﬁn.
6 - Move mxer Trom paky {0 T |nper tank and
ﬂBera o nlxer in n|nner 0 Cléan.
7 - n?ye | ner pa ron1t¥9(Par palnt can
E pliers and 0
8 - t% ker” f¥om thirer lank and mix pai nt
or sec?n S,
9 - o#r specified anunts of paint into paint
10 - gfx tWo 8art paint wth mxer for about
seconds
11 - P?ce mXxer In thlpner tank and operate
3‘ ﬁW seconds to f
12 - Ric UH I nner pai mnth pI|ers and place
13 - bpagglc%v%?no t an and tighten with
screwdriver or B P kAt ¢

A7.3.4 Mx Paint - One Part
HenDVIng cover with screwdriver

- b

2 - B ke X%Ell% thinner tank and operate
Xer tor "5 seconds. L

3 - Move mxer tq parnt pail and mx paint
[ 30" seconds,

4 - Plrace i XeL Into éhln er tank and operate
Xer 10r 5. Seconds.

30 PPALePah0L Dh0 BT M ¢ ghten i th

screwdriver or Bu py At & ot

A7.4 Plural Conponent System
A7.4.1 Plural Conponent System - Set Up
- VB SHEE LEVRlofPS ATS B
- ‘];rﬁ \gtlllserte%upafor all the way out
3 - Fovﬂy{urnon alr. '



éﬁ%aéé &gula or inso that the gauge
B e ek 2 i G
%e sur'e b th eed Ives turned all

. 5B o
- CHSCE
10 - %[ura\
or spray

e
{ epg r u ors to nake sure they
WPO t sys éﬁrrs ready to use

AT.4 2 Plural Conponent System - Teardown
Back ou mai n abg re gla or unti] t g g
_ P[ 0 Zero ﬁ g %ss r? rs r | €3S §
N LGRS Lot L, Sl € Tl
g : ?H on'? ?h va vepé % N coveﬁgr clocimrse)
- eq one neea?e Fa [na e sure pﬁ ther

6

Z
€
[

@O\IO'ZU'I-P

val v r% . L
(t)?wr anere nl%rougﬁe il all the paint is

i 1
nner thr
B rrrr'oa%ra rrh i
Ern [ va Frn IevFr c] ockwi se).
min arr supply to plural “conponent
A 7.4.3 Change Paint Drums on Plural Conponent System
1- D Fonnect alr hose fromagitator and connect
A S tor, and to raise
% Pﬁn a r 90r and punpp%gp degrees over
B ? Iever and gui de agitator and punp into

e
'5 Brsconnect hose from piston and connect to
agitator.

A 8 Drying Quen
A 8. 1 Drying Oven - Start

- Turn on terfalls #? Pd #0, Oven cannot
be started unl ess watertalls are on

A8



- T TR R 19,01l el I e
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g Z Sgaebgr¥reohsts'Efagtzgeegegrees do not change.

5 Eﬂgﬁy i S ﬁz ui}ggra gven and a||gn tabl e

10 - iﬂm&rm? se Egr o' nufe g& %Eljoom es t
mnutes to enanel s take 3 tes Lo ar 3.

11 - |Ne oven au ona[Kta [y _opens and ¢ oses doors and

foves cartf on, the rég
12 - Repeat cycle when |1gnht comes on.

A 9 Blast Procedure - Blast Booth
A 9.1 Set Up Procedure for Blasting
| A 9.1.1 Set Up Qperator

- Put on coveralls
- ‘Tape. Wl rs gnd ankl es of coveralls.

UL gar | Ugs
Fgc E ang L Pert on head.
ut onyg s,

A9.1.2 Set Up Blasting Equi pment

TurH BP two blowers, push START button for

urn on mo hong{s push START button and

F PB oWPer %USL gﬁ@ﬁﬁbmﬂ %%Wa%d t%?%er
E&”CB

Mai N a
A9.l31bmdmm maﬂer

: % ﬁﬁ L Prgffh andlgush button to turn off
3- U

—
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D'fD
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o —d o7 oo RO
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ococC——
DOMDO OOV

DQJ_"D:}
o

r % push button for [ight

ve aY hogroer |nF| de bl ast
ava ?resn arr in helmet
bl ast er
a
ne furn off air valve for
rph ? alr valve at hopper inside blast
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4 - Turn off main air |ever,

A 9.2 Vacuum Recovery System
A9.2.1 Set Up System

- Turn on air
R AR,
A 9.2.2 Teardown System
é - iush (ﬁ but t
- Turn 0 pov»er
- Turn off arr, move lever down,
A 9.2 3 dean Qut Vacuum

% - %en bott mha urg coun er-clockw se.
f |
ucke a

rape, o0 Cra
urnc OC W Se.
ean OU nd rep dCe.

move |ever in up position.
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BASELINE DATA SHEET FCR BLASTING

DLW, FILE

BLASTING R I

TIME OF OBSERVATION

|
ANALYSIS FORM / / / /
/

PROCESS=VAILUE ADDED

Blasting

Iaqmm-un-

o|v
]
aig

17 | Setup & Teardown Op.

18 | Instructing or Recpiving

19 | Walking

25§l P FATIGUE |& DEDAY

% |l Personal

27l Faticque

28 | UNAVOTDABLE DELAY

29|t Clean up
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BASEINE DATA SHEET FOR PAI NTI NG

. 3. 143

PAINTING

FILE

ENG.

DAIC Snccl

L

g

TIME CF OBSE

MO

AHALYSIS FORH

/)]

PROCESS-VALUE ADDE!

Spray Painting

Paing with Roller

Paint with Brush

Dipping Parts

PROCESS WITHOUT

VALUE ADDED

Evaloqmmuun-

CGet + Mix Paint

Blow Off Dirt & Cri

Masking & Removal

Turn Over Parts

Load & Unload

Setup & Teardown efjuip.

Setup & Teardown O

Setup Tables

Instructing or Recpi

PERSONAL, FATIGUE § DEI

Personal

Faticue

UNAVOIDABLE DELAY

Clean up

AVOTDARLE DELAVS

'R:mmanin:t inIkr

nt:_of Shop
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. MATERTAL MOVE REQUEST No

PART NO. PART NAME DATE

AULL NO. QY

MATERIAL DESCRIPTION

DEPT. NO AND EXPEDITORS EXT. DATE MATL REQD

BY
MOVE MATERIAL FROM T

MOVE MAN -~ GIVE THIS COPY TO PRODUCTION SCHEDULER

MATERTAL MOVE REQUEST No.
PARI N0 . Part NAME DATE
HULL No. Q|Y
bm DESCRIPTION
DEPT. NO AND EXPEDITORS EXT. DATE MAT'L REQ'D
BY
MOVE MATERTAL FROM O \

THIS COPY IS RETATNED BY SENDING DEPT.

MATERIIAL MOVE REQUEST No,
PARTNC! PART NAWE DATE
HULTL NO. QY
MATERIAL DESCRTPTION
DEPT. NO AND EXPEDITORS EXT. DATE MAT'L RBEQ'D
BY
MOVE MATERTAT, FROM TO

THIS COPY TO BE ATTACHED TO PART - LOAD
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BLAST/PAINT JOB CARD

T GBS ARt et GECRLEL AL B SRRy gt on @ b T also
e R o )y e e, ra
%?Erbgﬁcga{ﬁewggégngavg tgoﬁcggbes. Tﬁheff}gftcgp anrrg?gYngﬁlky the
C FHU er Qs A rﬁ$old.o t$ status o the iﬁb" he SﬁfP”d BO g 8oes
o0 ogs\% %autcoor Ze't%% toratn Qerasr%n uon%l ne#toi'he end Br tEer :
i e L vl e i 8 gt e
%%eﬁaﬂ<%?h93|ﬁ,ch%w?Y|mﬁﬂean%ubgcmd?w arﬁ
over erght hours

The purpose of the job card is to:

| OVIde i nformation to estanlish work schedules and se up
| Fﬁ@‘d@x AR g Lk

par tne it al iw %WM|m Mwe mmﬂ
ol

can serve ot erlP osqs such.as provide information that can
f agene

[
(e
card

0r SUPervisory and ma reports.

[
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JOB CARD

DATE

BLAST/PATINT

PART NO. HULL NO.
—PARTDESCRPTHON Ty
OB R AT O

PROCESS - BLAST

PATINT-COLOR o # COATS

PRIME #

PAINT-COLOR $+ COATS

FINISH #

OTHER WORK METHODS CCDE

JOB FINISH TIME

JOB START TIME

FOREMAN USED TOTAL

TIME
EMPLOYEE'S NAME
CIOCK # DEPT # OTY FINISHED

APPENDIX -F.1
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UARCO

ORIGINAL

PETERSON BUILDERS, INC.

MATERI AL _REQUI SI TI ON YfORK REQUI SI TI ON

WORK ORDER NO. DATE
, DATE REQ'D.
CLOCK NO. WHSE. DEPT. NOT ON BP.L CHARGE “ CREDIT
PIECE NO, OUAN. EMS

No.342964 .,

Lesso Burmess, Forrma
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TIME STANDARDS FOR BLASTING LOOSE PARTS

Area of tsble SQ FT
Covered by part - 1
(No. Parts) .0164 = Stancard
Area of table SQ FT
Covered by part 1.5
(No. Parts) .0199 = Standard
Area of table sQ ¥T
Covered by part 2
(No. Parts) .0259 = Standard
Area of table SQFT -
Covered by part 2.5
(No. Parts) .0294 = Stancard
Area of table sQ FT
Covered by part 3
(No. Parts) .0329 = Standaxd
Area of table SQ FT
Covered by part 3.5
(No. Parts) .0364 = Standard
Area of table SQ T
Covered by part 4
(flo. Parts) .0399 = Standard
Area of table SQ FT
Covered bv part 4.5
(No. Parts) .0434 = Stangard
Area of table SQ FT
Covered bv part 5
(o, Parts) .0469 = Stancdard
Area of table SQ FT
Covered bv part 5.5
(No. Parts) .0504 = Stamdard
Area of table SQ FT
Covered by part 6
(lo. Parts) .0539 = Standard

APPENDI X |

Area of table SQ FT
Covered by part 7
(No. Parts) .0574 = Standard
Area of table

SQ FT
Covered by part 8
(No. Parts) .0609 = Standard

Area of table SQ FT
Covered by part 9
(No. Parts) .0644 = Standard
Ar'ea of table SO FT
Covered by part 10
(No. Parts) .06/9 = Standard
Area of tazble SQ FT
Covered by part 11
(No. Parts) .(724 = Stancard
Area of table SQ FT
Covered by part 12
(No. Parts) .G74G = Stancard
Area of tzble SQ FT
Covered by part 13
(No. Parts) .0784 = Standard
Area of table SQ FT
Covered by part 14
(No. Parts) .0819 = Standard
Arez of table SQ FT
Covered by part 15
. Parts) .0556 = Standard
Area of table SQ FT
Covered bv part 16
(Ro. Parts) .(G689 = Stanaard




TIME STANRARDS FCR BLASTING

ELAST LARSE SECTIONS

SHEEP BLAST

AREA ! STANDARD _  AREA ! STANDARD $REA | STRNDARD BREA STANDARD FREA 1 STA4DARD KREA  § STANDARD
S3.FT. I TIMERRS © SFT. f TIEEHES  SR.FT. I TIMEWRS  SB.FT. ! TINEHRS  SO.FT. I TINE MRS  SO.FT.  § TIKE HRS
104 6.0187 510§ 0.8517 1910 1 L8857 1510+ 2.5207 2000 1 %3587 586 4 41307

2 1 6,033 520 ! 0.8554 1020 3 L70H 1520 12,5288 2020+ 33 252 1 4,268

30 ¢ 0.0501 70 3 0.8351 1039 1 17201 1530 ¢ 2,535t 2030 1 33301 253 ¢ 4.2
40§ 0.0868 51 ¢ 0.5018 1040 {1 1.73:8 1540 12,5718 2040 ¢ 3.4083 2540+ 4,248
U5 7 0.0838 550 & 0.91ES 1050 3 17535 1550 32,5335 2050 1 3425 7550 & 4,2535

8 3 0.1092 560 4 6.9352 1060 31,7702 1560} 2.8032 2050 1 3.4402 280 ¢ 42752
101189 570 1 0.3519 1070 3 17889 1570 1 2.5219 2070 ¢ 34589 /19 38,2319
8 ¢ 0,133 580 & 0.3:88 1580} 1.803b 1550 5 2.538% 2080 5 3,473 2350 1 4.3088
5 ¢ 0,1503 530 ¢ 0.9653 1030 1 1.8203 1590 1 2.4533 2050 1 3.4903 350 ¢ 43253
100§ 61670 850 1 1.0020 1100 ¢ 1.8370 1600 3 2,572 2100+ 3.3670 006§ 433920
U 0.1837 810 4 1.0187 110 3 18537 1810+ 2,537 2110 ¢ 35337 610 3 433
120 10,2004 620 ¢+ 1.0352 1120} 1.8704 1820 1 2.7654 2120 1 25404 220 427
%) 0.2071 8§30 1,052 1130 2 1.8371 1630 1 20 2130 335 3 1 4352
TTTI YT 002338 830 1 1.0:88 17140 1 71,9038 1340 3 2,738 2146 1 35738 2540 44,4038
50 & 0.2505 550 1,055 1% 1 1.5205 1850 1 2.7555 2150 & 359505 2450+ 4,4255
10 4 0.2612 B0 1 11022 1160 3 19372 1850 3 2,712 240 3 3072 2650 3. 44422

T 7T 028390 T 7T a70 T L1189 T 4 1,953 1670} 2.75%9 2070 1 3.62W 2070 34,4589
18 30,3006 880 | 1,135 1180 & 1.9708 1680 1 2,205 2130 1 36908 2020 3 A4S
139§ 0317 50 1 11523 1130 3 19873 1590 1 2.2 2130 1 34573 280 4 L
TTT20077T 033807 T T 00 b 1.1890 1200 3 2.0030 1700 1 2,539 2200 % 3.8740 700 4,30%0
20 10,2507 70O} L1897 1210 % Z.0207 1710 ¢ 2.8557 240 1 307 21 14,5257

20 4 03674 S W] 1220 12,0374 1720 2,314 2220 4 LIOM per B B3
- R - 1Y 7 0 LA 1230 1 2658 T 730 b 2,883 21 3 37l 730 4 4559
4001 0.3063 70 41,2358 1240 42,6703 1740 % 2,903 2290 1 L7 740 1 4.5758
) 0.4475 TS 1,253 1250 12,6875 1750 3 2,925 2250 4 37915 w50 1 45925

265 TV 0.43427 T 7 da0 §TT L2892 77T 1250 VT 216427 T T g7e0 L I I 77 R 1T R W 11 )

20 4 9.4509 OV OLIER 1220 4 2.1209 1779 ! 2370 4 37959 206 44,8259

2E5 00 0.4576 780 4 13028 1280 ¢ 24376 1750 2230 3 3507 780 1 4842

T 0.4843 0 7904 LAUB 1250 37 21543 171 25893 2230 3 36243 27 L 4,593
3000 £.5010 860 4 13380 1300 3 21710 E00 1 3.0080 2390 ¢ G.BaG 2800 1 4,0780

ot R 1 ETD I Wt 101 1877 1810 3 g o ST LT W =

oo TR 3 T S - B W15 1526 32,2044 1226 1 TRW L e 2E0 4 470M

o LSRN 230 1 nIEst 153 3 21 183 3 I3 LS B3 47
4 05878 E4 1 1400 133 1 2.2075 1330 230 0 33078 2280 1 4748
o545 7T 850 0 LSS 1950 1 22845 7 7 1859 ! Tomst 1 L5 2 L 47535

.3082 B0 11,4382 1280 3 M2 1856 ¢ 301 3§ 250 1 47082

4.3179 870 1 5.5 picy (IR 1570 3 by L ¥ i E
0,833 830 1 L3S T 1380 1 2.3bdb 13% 4 2330 1 LS 1 ST -

bO8.8513 $ O 1488 1350 ¢ 2323 1259 ! 29 1 LIS 25 4 i3

! 0.6550 90 1 1,503 1460 ¢ 2.3330 1500 ¢ 2300 1 3,068 B 3 L840
TTO0.68477T 7 9107 T LS 1420 T T 238670 T 1910 7 o3 4247 230 1 45597

R L e {1,534 13501 LI 1326 1 2268 t320 1 4.8 s LETY

N ST 939 1 5.5331 1336 1 .38 1530 1 Lo 253101 4.En I R 31

U6 73487 77 T saD 3 15838 T 14407 24048 7T 1340 7 LI5S e L OB T W £ 0 4 40038
59 1 8.7515 $30 1 1.58t5 145 1 24218 1950 1 3,255 39 4 4695 23y 14,3048
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TIME STANDARDS FOR BLASTING

SLAST LARSE SECTIONS

FuLl BLAST

AHDARD BAER 1 STANDARD - - A3ER 1 STANDARD RRE3 3 STANDARD APER © STAMDARD RRE) i ETRNEARD
HE RS SLFT. 1 TIPE HRS SG.FT. 1 TIKE HRS S2.f. 1 TIFE KRS ST, 1 TINE RS Sg.rl,  § TiPE &R3
- 1000 0,023 - PN S SIS HO [N N6 5,423 2010+ 59538 P L
P I R 4 S0 11,5498 1020 1 LL 39 1 4% 2020 § 6,019 252 1 LHSS
0o 8.0 SO LEH 103 1 3069 PR B RS ) 03 1 bW 330 0 LETH
- 00 .0.4192 - 301 18692 1080 ¢+ .92 HCIUNEE K574 2050 1 60792 58 0 IR
D 6LHD 350 1 LT 1950 1 31230 31 Lam 2030 1 61050 At B S R )
SIS Vi 9 1 LaEed 106 1 L1538 128 1 4535 i 5 380 1 7.Rl%
LT 6,203 370 ¢ 1.E93 1076 1 3.1E2 500 2670 1. &S 5000 .e53
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170 1 0.5085 670 1 Vo L4BES 1576 ¢ 2A70 1 b.308b 2370 &
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TIME STANDARDS FCR PAINTING AMD CNE MAN LOADING LOOSE PARTS

Area of table - SQIN
Covered by part 0 to3
(No. Parts) . 0007 = Stancard
Area of table SQ IN
Covered by part 4 to 7
(No. Parts) .0014 = Standard
Area of table SQ IN
Covered by part 8 to 15
(No. Parts) .0015 = Standard
Area of table sQ IN
Covered by part 15 to 24
(No. Parts) .0017 = Standard
Area of table SQ IN
Covered by part 24 to 32
(No. Parts) .0020 = Standard
Area of table SQ IV
Covered by part 32 to 50
(No. Parts) .0042 = Standard
Area of table SQ IN
Covered by part 51 to 90
(No. Parts) .0058 = Standard
Area of table SQ IN
Covered by part 9] to 143
(No. Parts) .0067 = Stancard
Area of table SQ FT
Covered by part 1
(No. Parts) .0074 = Standard
Area of table SQ FT
Covered by vart 1.5
(No. Parts) .0090 = Standard
Area of table SQ FT
Covered by part 2
(No. Parts) .0103 = Stancard

Area of table SQ FT
Covered by part 2.5
(No. Parts) .012 = Standard
Area of table sQ FT
Covered by part 3
(No. Parts) .0134 = Standard
Area of table SQ FT
Covered by part 3.5

(Mo, Parts) .0151 = Standard

Area of table SQ FT
Covered by part 4
(No. Parts) .0166 = Standard

Area of table sQ FT
Covered by part 4.5
(Mo, Parts) .018 = Standard

Area of table SQ FT
Covered by part 5
(No. Parts) .0196 = Standard
Area of table SQ FT
Covered by part 5.5

(No. Parts) .0209 = Standard

Area of table SQ FT
Covered by part 6
(No. Parts) .0228 = Standard

Area of table SQ IT
Covered by part 7
(Mo. Parcs) .0258 = Standard
Area of table SQ T
Covered by part 8
(No. Parts) .0287 = Standard
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TIME STANDARDS FOR PAINTING LCOSE PARTS AND 2 MAN LOADING

Area of table SQ FT
Covered by part - 1
(No. Parts) .0084 = Standard
Area of table SQ FT
Covered by part 1.5
(No. Parts) .0099 = Standard
Area of table SQ FT
Covered by part 2
(No. Parts) .0l1il = Standard
Arez of table SQ FT
Covered by part 2.5
(No. Parts) .0126 = Stanaard
Area of tabie SQ FT
Covered by part 3
(No. Parts) .0139 = Standard
Area of table SQ T
Covered by part 3.5
(Ko. Parts) .0134 = Standard
Area of table ' SQ FT
Covered by part 4
(No. Farts) .01683 = Stancard
Area of table SQ FT
Covered bv part 4.5
(lo. Parts) .0183 = Stancard
Area of table SQ FT
Covered by part 5
(No. Parts) .0196 = Standard
Area of table SQ FT
Covered by part 5.5
(I'o. Parts) .0209 = Stancard

Area of table SQ FT
Covered by part 6

(No. Parts) .0227 = Standard
Area of table SQ FT
Covered by part 7
(No. Parts) .0253 = Standard
Area of table SQ FT
Covered by part 8

(Mo. Parts) .0279 = Stanaard

A;:ea of table SQ FT
Covered by part 9
(No. Parts) .030/ = Stancard
Area of table SQ FT
Covered by part 10
(bo. Parts) .0332 = Standard
Area of table sQ FT
Covered by part 11

(No. Parts) .0363 = Standard

Area of table SQ FT
Covered by part 12
(No. Parts) .0390 = Standard

Area of table SQ FT
Covered bv part 13
(No. Parts) .0419 = Standard
Area of table SQ FT
Covered by part 14

(No. Farts) .0447 = Stancard

Area of table SQ FT
Covered by part 15
(No. FParts) .0474 = Stancard

Arez of table SQ FT
Covared bv part 16
(llo. Parts) .0503 = Standard
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TIME STANDARDS FOR PATNTING AND ONE MAM TUNING OVER LOCSE PARTS

Area of table SQ I
Covered by part 0 to3
(No. Parts) . 0003 = Standard
Area of table SQ IN
Covered by part 4 to 7
(No. Parts) .0005 = Standard
Area of table SQ IN
Covered by part . 8tol5
(No. Parts) .000/ = Standard
Area of table SQ IN
Covered by part 15 to 24
(No. Parts) .0010 = Standard
Area of table SQ IV
Covered by part 24 to 32
(No. Parts) .0013 = Standara
Area of table SQ IN
Covered by part 32 to 50
(No. Parts) .0029 = Standard
Area of table SQ IN
Covered by part 51 to 90
(No. Parts) .0042 = Standard
Area of table SQ IN
Covered by part 91 to 143
(No. Parts) .00438 = Standard
Area of table SQ FT

Covered by part 1

(No. Parts) .0053 = Standard
Area of table

SQ FT
Covered by part 1.5
(No. Parts) .0066 = Standara

Area of table SQ FT
Covered by part 2

(No. Parts) .0077 = Standard
Area of table SQ FT
Covered by part 2.5
(No. Parts) .0090 = Standard
Area of table SQ FT
Covered by part 3

(No. Parts) .0101 = Standard
Area of table SQ FT
Covered by part 3.5
(No. Parts) .01l13 = Stanaard
Area of table SQ FT
Covered by part 4

(No. Parts) .0125 = Standard

APPAIZ I

Area of table SQ FT
Covered by part 4.5

(No. Parts) .013/ = Standard
Area of table

SQ FT
Covered by part : 5
(No. Parts) .0l50 = Standard

Area of table SQ FT
Covered by part 5.5
(No. Parts) .0162 = Standard

Area of table SQ FT
Covered by part 6
(No. Parts) .0174 = Standard
Area of table SQ FT
Covered by part 7
(No. Parts) .0197 = Standard
Area of table SQ FT
Covered by part 8
(No. Parts) .0221 = Standard
Area of table SQ FT
Covered by part 9
(No. Parts) .0245> = Stancard
Area of table SQ FT
Covered by part 10
(No. Parts) .0209 = Standard
Area of table SQ FT
Covered by part 11
(No. Parts) .0294 = Standard
Area of table SQ FT
Covered by part 12
(No. Parts) .0318 = Standara
Area of table SQ FT
Covered by part 13
(No. Parts) .0318 = Stanaard
Area of table SQ FT
Covered by part 14
(Mo. Parts) .0341 = Standard
Area of table SQ FT
Covered by part 15
(No. Parts) .0389 = Standard
Area of table SQ FT
Covered by part 16

(No. Parts) .0414 = Standard



TIME STANDARD FOR PAINTING

FAIKTING LARGE SECTIONS

- --— [IRREGULAR SURFACES —

¢

amea praunarn

MRER 3 ST GREA ! STANARD  ARER  § STAMSARD  AREA ! STAMDARD  AREA  § STANDARD  ARER  © STANDARD
50.FT.— L TINE HRS— . SQ.FT.. 3 THNE KRS—— SR.Fl.. ! TINE MRS — SO.FT. § TIEHKRS  SD.FT. 3 TINEHWRS  SO.FT.  } TINE HRS
10§ 0.0280 Si0 § §.2280 010 ¢ 2420 i516 § 3.6280 2010 3 £.8%40 2510 5 6,020
20100880 . 520 } 1.2880 ... 1020. 1 2.%389 1520 1 3.6480 2020 ¢ AB4RD 2520 4 6.0480
30 ¢ 0.0720 530 1 12720 1 1 24720 1530 ¢ 3.6720 2050 & 48720 2550 ¢ 6.0720

50 % 0,090 500 % 1,290 1040 ¢ 24980 1560 §  3.59%0 2040 4 4,890 7540 16,0960
50 —0,1200 — —- 550 & 1.3200 -.. 1050 &. 2.5200——— 1550- % 3.7200 2050 i £.9200 2550 ¢ 6.1200
S50 1 0.1440 560 1 13440 1050 ¢ 2.3%0 1560 ¢ 3,740 2080 | 49440 290 1 6,140
70 5 0.1880 570 ¢ 13680 070 1 2.5:80 1570 ¢ 3.7680 2070 & 4.9680 2570 1 51880
0301920 —- ..580 ¢ 1.3920 —— 2080. § .. 25920 .——.. 1580 ! 3.7920 2080 & A9920 . . 2980 ! 6.1920
9 10,2140 59 1 14160 1090 1 2.5160 159 ¢ 3.810 209 1 5.0189 2590 1 5.2160
100 & 0.2460 800§ 1.4400 1000 ¢ 28800 1600 & 3.8460 200 & 5.0800 200 1 6.2400
10— 0,2880— -~ 610- I 14380 - - 1110 } 28880 — - 1310 3 I.3a%0 210 1 5.0840 210 1 - 6.2640
120 ¢ 0.2880 820§ 1.4380 120 ¢ 2.E580 120 1 38850 2120 1 5.0380 20 1 6.2830
130 ¢ 0.3120 80 ¢ 1.5120 HH ¢ 270 1630 1 39120 2A30 ! 50120 %30 ! 6.3120
03 0,3380 . £40 ¢ 1.5330.. —. 1140 } . 27HO--. . 1880 ! I 246 4 5050 240 ¢ 5.3380
150 40,3800 S0 : 1.5:00 Hs o2 1450 ¢ 3,900 250 ¢ 5,100 W5 P 5,300
150§ 0.3840 60 1 1.5840 180 3 27640 1660 & 3.988 280 3 S5.1840 260 1 6.3840

o 170-i— 0.8080-— - 570 § 1.86B0 .- 1170 § 2.8030-. — 870. ¢ £.6%50 270 ¢ 5.2080 2670 76,4080
180 1 0.4320 880 3 1.6320 180 ¢ 25520 1680 ¢ 4050 248 1 5.3 U0 5 5.4320
19 4 0,450 890 5 1.5580 1% 25540 1630 ! 4.6580 29 ¢ 5.258 290 1 5.4560
—200.% 0.4800- - 700 I 1.5800 1200 §-- 28300 ----- 1700 § 4.6300 2200 ¢ 5.280 7100 % 6.4800
210§ 0.5040 710 31,7080 1210 1 29040 710§ 4.3040 200 & 5.3080 W 3 6.5040
220 ¢ 0.5280 7% ¢ 17280 220 1 2.9280 1720 1 40780 2220 1 5.320 2720 ¢ 5.5290
—— 23 $—0,5520-— . 730 i 1.7520 1230 1 2.5 1730 ¢ 4,152 2230 4 5.3520 2730 1 65520
20 10,5750 T804 L7780 1240 1 2370 1740 1 4170 2240 1 53780 7740 1 6.5780
2 4 0.6000 750 1 1.8090 2 1 3.0000 75001 42600 2250 % 5.4000 2750 % 8.8900
260 0o E240—— - T60 ¢  1.8280 1260 ¢ 3.6240 - 1760 § 420 .- 2260 1 5.4240 2750+ 6.6240
270 1 0.6480 770 ¢ 1.8480 1270 1 30480 770 1 4,250 2270 ¢ 5.4480 70 % 6.6480
20 3 0.6720 750 4 1.8720 1280 ¢ 3.6720 1780 ¢ 4.21% 2289 | 5.4720 030 1 66720
o 290- §—0,6960 - - - 790 P L.BIE0 - 1290 i- OO~ -- 1790} £.2340 29 4 5.490 790 1 5,690
W00 50,7200 g0 ! 1.5200 300 & 3.1200 1800 ¢ 4.3200 2590 1 5.5200 800§ 6.7200
1004 6,740 B0 ¢ 1,93 1510 ¢ 3.04%0 1810 2310 1 5.580 2510 1 6740
9= 0.7680 B0 % 19580 1520 1520 2320 1 5.5880 2820 1 6,780
P0.7920 80 1 19320 1330 ¢ 1830 1 230 1 55920 /OO LTI

! 0.B140 B0 1 2,618 1340 1840 340 1 5.6180 2340 ¢ 65180

i 0.8400 85 ¢ 20400 1350 ¢ 1850 250 1 5.8400 B/ 1 55400

301 0,880 30 1 20540 1560 1360 W0 1 56640 230 1 5.8600
0! C.8380 g6 1 2023 1370 1570 ¢ 23 1 5.8590 2870 1 52550
Boi 0.3 89§ 2.1 1380 3 180 3 0 5 ST 301 6.9120
30 00,9380 890 & 21350 1399 ¢ 1890 259 ¢ 5.730 280 1 5.5350
a0 10,9500 %60 & 2.1600 1360 1960 200 1 5.7800 290 1 E.9300
—A10 4 09840~ - 910 ! 2.1840 1410 ¢ 1910 ! 2410 ¢ 57540 2910 & 6.9840
£20 3 10080 530 & 2.2680 120 1520 ¢ 2420 1 58080 2520 1 7.0080
430 11,0320 920 1 2,232 1430 : 1230 230 & 5.8320 950 ! 7.0320
40—t 10380 - - - 930 ¢ 2250 — 1340 i- - 1930 ! 2340 3 585 340§ 7.0550
450 11,0800 950§ 2.2800 1450 ¢ 1950 2450 1 S.8800 2350 ! 7.0300
480 4 1.1040 90 1 2,308 1460 3 1950 250 1 55040 200 ! 7.1040
- 470~ 1.1280 970 ¢ 2.3280 170 ¢ 35280 1970 470§ 5.9280 970 ¢ 7.1280
190 ¢ 1.1520 550 1 2.2520 M8 ¢ LS50 1980 220 ¢ 5.5520 0 4 71520
190 ! 11760 930 12,3760 ¥R L ST 1930 ¢ 290 ¢ 5.5760 2990 1 7780
— 550 - §~ 1,2000 1000 ¢ 24000 - - 1500 ¢ 3.5000 - 2600 i 2500 ¢ 6.0000 000 4 7.2000
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TIME STANDARDS FOR PATNTING

PAINTING LARGE SECTIONS __

FLAT SURFACES

BREA™ ' STANDARD ARER T 1 STANDARD SREA T 1 STAMDARD AREA ™ ) STANDARD™ ~~ AREA  } STANDARD BSEA ) STANDARD
SO.FT. ! TIKE HRS  SO.FT, ¢ TINEHRS  SQ.FT. § TIKEHRS  SQ.FT. ! TIMEHRS  SQ.FT. ! TIHEHRS  SQ.FT. ! TIME HRS
1077 0.0086 510 3 0.3366 1010 ¢ G.6888 1516 1 09988 2000 1 1326 2510 3 1.8588

20 3 0.0132 52 10,3432 1020} 0.6732 1520 {1 1.0032 2020 ¢ 13332 2520 ¢ 1.6632

3 ¢ 0.0198 530 & 0.3498 1030 ¢ 0.6738 1530 ¢ 10098 2030 1.3398 2530 4 1.4598
TTAG T 0.0268 540 T3 T 0.3564 1080757 70,6864 T U540 1 1.0164 T 2040 1 13164 T 2540 1 1.8764
50 40,0330 55 1§ 0.3630 1050 1 0.6930 1550 ¢ 1.0230 2050 ¢ 1.3530 2550 41,6330

8 3 0.039% 560 3 0,349 1060 ¢ 0.69%% 1560 % 1,029 2060 | 1,359 2560 1 1.8898
TTTTIOTY O 0.08627 7 570 THT 043782 7 1070 77T 0.70627 T 570 T8 1.0382 2070 % 13882 T 570 4 1.8382
8 ¢ 0.0528 580 ¢ 0.3828 1080 3 0.7128 1580 ! 1.0428 2080 31,3728 2580 ¢ 1.7028

90 3 0.0594 530 1 0.3894 1090 & 0.7194 1590 ¢ 10494 2090 4 13794 2590 1 17094
IO T 0.0680 8007 039607 T 1160 i 0,7260 1800 ¢ 1,0580 2100 §  1.3880 200 ¢ 1.7180
1o ¢ 0.0726 £10 ¢ 0.4028 1o ¢ 0.732% 1610 3 1.0826 2010} 1,392 %10 ¢ 1.722%

120 40,0792 520 §  0.4092 120 § 0.7392 1820 31,0892 2120 4 13992 220 4 17292
TR0 000858 T T30 T4T 044158 T T RE30 71T 0.74587 T 1830 &7 1.0758° T 7 2130 1 T §.4058 2530 ¢ 17358
1o ¢ 0.0924 580 | 0.4224 1140 ¢ 0.7524 1640 11,0824 240 4 LA 240 4 LA

15 & 0,099 650 1 0.4290 150 40,7590 1650 & 1.0890 2050 ¢ L4190 2550 4. 1.7490
TR T 001056 T B0 3 T 0.4358 T 1180 YT 0.7658T 1680 11,0956 T T 2160 1 1.425b 2560 1 1,755
1o 3 0.1122 570 % 0.4422 110 {0772 1670+ 11022 270 1432 270 ¢ 1782

180 ¢ 0.1168 880 ¢ 0.4488 1180 1 0.7788 1680} 1.1088 2180 3 1.4388 2580 31,7488
490 10,1254 T 77T 890 7 0.4554 1190 74 T70.7854 T T 18907 % 11154 2190 ! 14454 T 2830 3 LTISA
200 4 0.1320 700 3 0.4620 1200 3 0.7920 1700 ¢ 1.1220 2200 & 1.4520 2700 % 1.7620

20 1 0.1388 710 10,4686 1210+ 0.798% 1710 | 11288 2210 % 1.4586 2710 ¢ 1.7E86
TTTo e 4527 T 720 40,4752 1220 37 0.8052 1720 11352 77 2220 4 L4852 2120 3 17952
230 1 0.1518 730 ! 0.4818 1230 3 0.8118 1730 1 1,418 2230 4 1.4718 2730 ¢ 1.8918

240 10,1584 740 ! 0.4584 1240 10,8184 1740 | 1.14B4 240§ 14784 2740 ¢ 1.6984
T80 TV0.1850 T 750 3T 0.4950 1250 $770.8250 1750 4 LS50 2250 714850 T 2750 1 1.B150
20 ! 0.1718 760 ! 0.5016 1260 3 0.831b 1760 1 11818 2260 1 1.4916 2160 | 1.8218

270 4 0.1782 770 3 0.5082 1270 ¢ 0.8382 1770 1 1.1682 2210 1 1.4982 210 & 1.6282

280 1 0.1848 T80 73 0.5148 1280 § © 0.8448 5780 1 14748 2280 4 1.5048 27180 ¢ 1.6348

290 1 0.1914 79 ! 0.5214 1290 ¢ 0.8514 1790 ¢ 1.1814 2290 1 LSHA 2150 1 L.BYH4

360 1 0.1980 866 1 0.52%0 1300 & 0.8380 1800 ¢ 1.1830 2300 ¢ 1,5080 2800 11,5480
TOTTROTYTT 0.2098 BI0O 1 0.5346 1310 ¢ 0.8546 1810 3 L1946 2310 ¢ L.524% 2010 ¢ 1,654
004 0.2112 820 | 0.5412 1320+ 0.8712 1820 § 1,202 2320 3 15312 2820 ¢ 1.8812

33 4 0.2178 830 1 0.5478 1330 3 0.8778 1836 ¢ 1.2078 23 4 15318 2830 1 LB
TTT 390 THTT0.2248 B4 ! "0.5544 1340 1 0.8844 1840 1 12144 2340 ¢ 1.5444 2840 18744
O 0.2310 850 | 0.5510 1350 3 0.8910 1850 ¢ 1.2210 2350 41,5510 2850 1.5310

KED B R ) Bt0 & 0.5876 1350 | 0.8978 1550 ¢ L.22% 3O 4 1557 2360 ¢ 1.3576
TTU0 87 002442 870 ¢ 0.5742 1370 1 0.9082 1870 1 12342 B70 1 15882 2870 15942
380 & 0.2508 830 ! 0.5808 1380 30,9108 1830 1 1.2408 2380 1.5708 2680 ! 1.5008

390 ¢ 0.2574 830 § 0.5874 1390 ¢ 0.8174 1830 ¢ 12474 390§ L.STT4 2836 1 1.5074
007 T 6.2640° 900 1770.5940 1400 177 0.9240 1900}  1.2540 2400 1 1.5840 2900} 1.5140
10 3 0.2706 910 ! 0.500% 1810 5 0.9306 1910 §  1.2808 2410 1 1.530% 2910 ¢ 1.5208

20 4 0,212 520 ¢ 0.6072 1420 ¢ 0.9312 1920 § L2872 220 4 1L.592 2920 4 19272
TTTTH0 4T 0.2838 T T 930 4 0.6138 1430 1 0.9438 1930 ! "1.2738 230 ¢ 1.6038 2930 ¢ 1.9338
40 10,2904 940 | 0.6204 1440 3 0.9504 1940 ¢ 1.2804 2440 1 1.6104 2940 4 1.9404

450 1 0.2970 950 1 0.6270 1450 1§  0.9570 1950 !  1.2670 2450 4 L8170 2450 ¢ 1.9470
T a0 70,303 30 1 0.63% 1460+ 0.9535 1960 % 1.,2934 2460 1 1,623 2960+ 1.95%
70 4 0.3102 970+ 0.5%02 1470 1 0.9702 1970 1 13902 2470 3 L6302 2970 1 1,502
80§ 0.318 980 & 0.6468 1480t 0.9788 1980} 1.3063 2180 ¢ 1.438 2680 | 1,988
TR0 0.3234 7 990 ! 0.6534 149 0.983% 1990 ¢ L3134 T 2490 ¢ 18434 230 ¢ 19134
500 4 0.3300 1000 ¢ 0.8800 1500 ¢ 0.9500 2000 § 1.3200 2500 % £.4500 3000 ¢ 1.9800
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BLASTING AND PAINTING NON-PROCESS TIME

NON-PROCESS TINE

NON-PROCESS TIME

BLASTING

Instructing or receiving instructions
Equi pment  probl ens

Fix equiprent

Return tool s

Movi ng

Qt her

PAINTING

Instructing or receiving instructions
Hel p other departments

Fi X equi pnent

Movi ng

Return tools

Vit for materials to dry

Ct her
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